The microwave spectrum of propyne is critically reviewed for information applicable to radio-astronomy. Molecular data such as the derived rotational constants, centrifugal distortion parameters,· hyperfine coupling constants, electric dipole moment, and molecular structure are tabulated. The observed rotational transitions are presented for the astronomically interesting isotopic forms and the lowest lying vibrational state of propyne. Calculated rotational transitions are presented for the ground vibrational state of 12CHa 12C ~ 12CH, 1 3 CH3 12 C 1 2 CH, 12CHa 13C
The present work is part of a series of critical reviews which are intended to update, revise, and augment the existing literature on molecules which have been identified in interstellar molecular clouds. In order to provide complete coverage of the spectral regions where present and anticipated radio telescope receivers operate, all measured and predicted rotational transitions are included up to 300 GHz. 
Organization of the Spectral Tables
The molecular constants for the ground vibrational state of the isotopic forms of propyne considered in this work are given in The open literature relating to laboratory and astronom~cal studies of CH3C == CH has been searched through May 1978.
All pertinent references are given in section 3.
Molecular Parameter Tables
The rotational and centrifugal distortion constants fm. A full description of the theory of rotational spectra is given in a number of texts, but the books by Townes and Schawlow [lJ 1, Gordy and Cook [2J, Amat, Nielsen, and Tarrago [3] , and Kroto [4] are particularly thorough and the notation used here is generally consistent with these texts.
The spectroscopic constants of the ground states of the various isotopic species were derived using the following expression for the frequency of a rotational J + 1, K+-J, K transition,
+2HKKJU+l)K4
The lowest fundamental vibration of the propyne molecule is the C-C==C bending mode (Vl0: 328 cm-1 [5] ). This vibration is doubly degenerate having E vibrational symmetry.
This introduces an internal vibrational angular momentum characterized by the I quantum number, which removes the K degeneracy. For a vE=1 state, III =1, higher order calculatiuns uf the energy inlroduce "l lype doubling" effect::. which involve splittings of all the K lines according to the positive or negative value of the Kl product, and a further splitting of those states for which K = I = ± 1.
For molecules with a threefold symmetry axis, the rotational frequency of a I + 1, K, l+-J, K, I transition is given by the following expression:
v=2Bv* V+l)-4DJ(J +1)3-2DJKV+l)(KI-l)2
+2p*V + l) (Kl-l) ±4qV+l) ifKI=+1
-4q2 if Kl=l=l (Kl-l)(B-A+A{Z)
The convention of Amat, Nielsen. and Tarrago [3] has been adopted, where + .
B-A+A{Z B-A-2A{Z
as proposed by . These authors use for the The results of the statistical analysis of the rotational spectrum of the various isotopic species of propyne and the lowest lying vibrational state of the most abundant isotopic species are given in tables 2, 3, 4, 5, and 7. The frequencies included in these tables include all transitions with sufficient intensity over the range 16 to 300 GHz. The first columns give the upper and lower state rotational quantum numbers of the transition in question. If vibrational angular momentum exists, the 1 quantum numbers are also included. The observed line frequency follows next. The calculated frequencies and statistical uncertainty (one standard deviation) follow in the next column.
Values of the line strength of each transition are also included in the table. They are calculated using the following expression:
For the ground state transitions, the approximate energy of the lowest level has been derived flum the con~tan~ of tahle 1. For these computations; the A axial rotational constant, which could not be obtained experimentally, has been calculated from the structure [73A] . For the same reason, the DK centrifugal distortion constant has been obtained from the force field [76A] . The· sextic centrifugal distortion constants have been neglected. For the excited state, the energy levels could not be given, hecause the Xll anharmonic constant, which is of the same order of magnitude as the A constant, is not known.
For the convenience of the user, the frequencies of the strongest transitions calculated in this work are arranged in numerical order in 
BAUER ET AL. 14 -13 12 -11 ± 1 ± 12 -11 ± 3 + 12 -11 ± 2 + 
